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ABSTRACT ' ' * * 

Considering what is known £bout computers, reading 
strategies, and cognitive theoty, there is no doubt that computer 
technology has the /potential to make a difference in schools. 
However, program development and school site implemen'tation need 
caref ul guidance, £rom •feducattors and researchers who are knowledgeable 
about process research, aware of school needs, and sensitive { to 
schpol conditions. t Instructional use of computer technology is 
^presently limited in scope, haphazardly organized and' administered , 
and 1 accompanied by software that does notf reflect current knowledge 
of £he reading process. Many teachers and x admin istrators are * 
uncomfortable with computer technology and are uncertain about it-s 
ability to benefit school programs. If the issues 6t implementation 
and acceptance are not addressed jointly by educators and the 
computer industry, innovative J»earjning experiences and computer 
literacy £iay be *acces si fcle on]<y to select groups — 'increasing, rather 
than helping to eliminate, jecjuity problems in both school and 
society^ (HOD) _ , ' 
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. The computer revolution is well under way. Qne need not look far to < 
see the great impact it has/had on^the business world^nd on our daily lives. 
Computer games, text editor^ snd microcomputers are widely advertised and 
can be seen in a variety of computer shops, springing u{d, on main streets 

< and shopping malls across ^the country. Businesses are' replacing electric 
typewriters 4 and conventional file systems with microprocessors and text 
editors. Even relatively small companies and stores are using micro- 
computers for 'payrolls, inventory management, data storatje," and information 

- retrieval. In-local communities, people of al 1 i^ges have become habitues 

Of computer arcades that have gained astonishing popularity. , Amusement 

centers, family restaurants, diners, bars, and even local'sweet shops have 

taken on a new Toole; from one to a dozen computer games now line their 

wajls and are frequented by people from 8 fa 80 playing Space, Invaders, 

Pacman, and other popular computer games.* Some parents and school district 

personnel^ are even blaming unexcused school absences on students' pre- 

occupation witlf computer games and, in some localities, seeking legislation 

to limit computer arcade availabjlity to after-school hours. < 

• In addition to having captured the public's imagination with innova- 

' ' - / 

tive^and highly absorbing games, the microcomputer industry has developed 



an extensive home computer package with options for family budgeting, per- 

i 

, business managements and more effective record keeping. 
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Many home computer games' include instructional components. and pareijKts 

are encouraged to buy them as ^educational toys. More directly, Instruc- 

tional and quasi-instructional programs are rapidly being developed for 

home use; Private homes and public arcades are filled with children as 

4 

yoyng as 10 or 12 teaching adults how to" use computers and play the games. ' 
-# 

Despite protestations to the contrary, microcomputers are almost every- 

where and children are beinti affected. 

Some schools b&ve become involved in* computer instruction and the 

revolution will no doubt have an increasingly profound effect on home and 

school learning — with or without the involyemerifc of educators. The 

* ' • 7. 

curious and seriously distressing problem is that the computer industry . 

has focussed its educational materials on the home market, and. homes have 

sometime^ 'had to drive schools to become involved. Inadequate instructional 

software ex4sts for school use and new programs are being developed by a 

rapidly growing number of software-for-educatiori -companies. * However, 1 

w s — * 

educators' and educational researchers do not tend to be consulted by either 
.hardware or software manufacturers to help set the goals, functions, or 
implementation* of the new instructional programs; A major mode of com- 
muniCation, arid learning has been developed in this centurySand the ffi--^ 
structional aspects are being permitted to happen to rather than be shaped by 
professional educators who know about children, schools, an'd learning. 

: Schools and Technology -- Background 

■ * » • , 

Although fye -are living in v a technological age, schools have remained 
\ ^is^roportionally untouched by_ the products of the burgeoning "industry. 
A walk through many" school storage rooms of today discloses dusty stacks 
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of such technological equipment as overhead projectors, individual film- • 
strip viewers, opaque projectors', microfiche reader^, and single toncept. 
film loop viewers that were purchased ; in Ictrge -seals during the late 1960s 
and early 1970s when federal funds for educational innovation were rela- 
tiVely easy to come by and, alternative methpds for individualizing .in- 
struction .were being sdught. At that time, audio-visual courses* were 
offefed as regular in-servic£, audio-visual specialists were often appointed 
to consult with teachers, and aides were hired to assist in jthe changing 
modes of instruction. All this, yet technology in Education failed to * 
take substantial hold. Then, as now, both hardi^are a*id 'software- were 
used relatively little exce"pt by thq smitten few — tfiose teachers who^ 
became excited by the motivational and educational ^potential of the new 
technology.. As for computer assisted instruction (C£I.) in particular;' ' 
the schools^f the sixties often found that "after a few' years teachers and 

students became^ disenchanted and began-jto, seek other more conventional 

♦ 

materials.- These early CAP programs were often designed as independent 

/ 

curriculum packages that >focuss§d on drill and practice of identifiable 
and testable subskills^ that recycled- or, changed with tj^^ge^and ability 

of the individual student. Sophisticated diagnostic end record keeping - 

t ■ * . 

systems designed to save teacher time were dften an integral part of thes'e 

programs. * . , 

In the mid-1970s, this researcher," then'a.K-12 director of reading, 

and a teacher trainer, studied* the reactions of teachers in the : New York 

are'a to computers and other technology in the schools. They said: 

^ • * ♦ . r < 

1. The software either didn't relate to the* Curriculum or was . 



designed -to « : be the entire curriculum and differed from t^e teachers* or 
scho6ls ! goals. 

2. The equipment was often kept in a separate instructional resource 
room that took the students away from other important in-hass activities. 

3. Despite periodic mastery tests, the teachers weren't sure their 
) ' 

students were learning, they described, a sense "of loss of control. 

4. The teachers often found Mt .difficult to recognize and understand 

the components 'of the instructional programs. 

/ 

j 5. Teachers and administrators suspected that^the technology Was a 
"fad." Some professed that students needed "real live human beings" and 
that they were personally uncomfortable wifh the 'Machinery .-" #> 
tihen asked to comment about CAI in particular, the teachers *of ten voiced 
frustration. They claimed it fostered learning-in-isolation a'nd focussed 
on skills »that were practiced out. of context. Many fglt it fostered th^ 
teaching-by-objective approach with which, in the mid-1970s, many/of them 
felt urtc^mfortable. Elementary teachers in particular reported feeling 

"guilty M, and "old fashioned" for not using the technology, but uncQmfotaabl 

% 

and less effective as teachers if they did. In many cases aides were 

* *. * » 

trained to work in media or audio-visual centers to assist teachers. * In 

one particular school in New York City, an entire class was observed in a 

CAI math activity. They were fifth graders who visited'the computer center 

for one forty minute period a week.* The poor achievers went more often. 

* «*» 

" i , • 

•The room was an ex-classroom that had been wired to contain row after row 

of some thirty terminals.' During the observation; the, teacher clung to 

the back|wall of thfeVbom while the, aide conducted the program. In this 

.class /some students were actively involved in the individualized 

/ 



interactively branching math activities /some" playfully poked the key$ and 

still others seemed tp -remain cognitively. uninvolved. This class was 

similar to'jnany other lessons observed at* that time. At least i'n this 

schoo-3, for the children observed, 'something was clearly wrong and did not 

seem to improve greatly- during the next few years. 

'Since the .1970s, great changes have taken place in the computer indus- 
* ■ — 

try: Microcomputers are now relatively inexpensive , and have the potential ' 

for more, flexible school use than main, frame computers. Karen 'Sheihgold 

(T981^), a researoher at the Bank Street College of Education, conducted a 

descriptive study supported by the National Institute of Education that 

examined issues related to the implementation. of microcomputer technoloy 

in schools. >She studied three schoof systems in the Southwest, Midwest, 

and Northeasi to see how they Were using microcomputers. Her^repprt is in 

some ways similar to'the observations arid reports described'above. She 

found that the ^chool systems she obsefved tended to a^kimilate microcom- r 

puter use to their own perceived needs and their own organizational and 

i . ' 
administrative structures. Although* tfiese structures differed, the school 

J * ' ' * 

systems she studied appeared to be experiencing changes in staffing. patterns, 

roles for teachers and students, and curriculum. The school districts varied 

in terms of „their instructional philosophies, curriculum and instructional 

organization, and flexibility in terms, of innovation and experimentation. 

However, a number of cross-site trends were' found which raise important 

- t * ' * h 

questions for the use of microcomputers in schools. They are- 

\+ Differential access '-to microcomputers. At the elementary level, 

toTcrodomputers.were jJSed more for remediation than for ongoing 

developmental programs/ At # the secondary level more males than ' 



females Tised the computer as did more high math than * non-math 
v students* Therefore, levels of achievement and se^ seemed to ■ 
. determine students '-experiences with the computer. - 

2. Emergence of new rojes in response io microcomputers. Aides' 
were hired and resource' rooms often kept computers ^eparat? 

, - from classrooms. Teachers who. spent personal at-home tijne* 

with computers and student experts who took on instructional /> 

roles fn school placed new demands^ on .the system. 
* < 

3. Lack of integration of microcomputers into elementary class-' 
rooms and curriculum. Since thp computers tended to be. kefrt 
physically separate from the ^classroom/there was little in- 
tegration with the regular class work. In addition, no real ■ 

• teacher-stated goal* were evident. ' { " - 

4. Inadequate quality *ahd quantity of software. ■■ This was particu— 

larly apparent in the non-math area's^. * * 
* * * * . 

* * 

5. Inadequate preparation of teachers for using microcomputers! 1 
\ The teachers felt inadequately prepared to use microcomputers. 

* They judcfed the in-service cburses* university douses, .ahd^re- 
souree personnel to be inade'quate for the'ir ne,eds . 

6. lack oft knowledge of effects and outcomes of the instructional • 

* - ' 

use of microcomputers. While on' none of*the si tes reported was 

* - * * i ! 

the .technology intended to change or replace the existing .cur-, 
riculum; the, teachers noted social innovations such as inter- 
action, status," and self esteem as observable outcomes. 
1 Sheingold conludes that microcomputers, as Jthey were usednn thfe three 
school systems she observed, lf wi 1 > not promote particular outcomes. * The>r 
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impact will depencj, not only on the hardware and softwarfe, but on how they 
are ^ed. and on the educational context in which they are imbedded. " 

Based on the observations and reports cited, it is , clear that before 
computer technology can make a pbsitive impact on instructional programs', 
the technology must'1) reflect the best professional judgments regarding 

what is known about students and Teaming,, and 2) reflect knowledgeable 

. 7 ' . ' n * , 

views of schools and- teaching.. . * * 



Schools and Technology -- Why ? 



1 4 * 

From this bleak description of technology .in .the schools, it should 
come as' no surprise that computer and software manufacturers are desiqn-: 
ing their 'instructional product's primarily for the home rather than the 
.school market, and that. school district administrators wh*o are responsible, 
for curriculum development and budget expenditures have, been less than 
enthusiastic in their support of widespread use of .computer technology .in ' 
the-schools. This is unfortunate because computers are with us. They 
are very much a part, of the students' world and of the work worlcTin which 
they will soon" take .part. ^Because of this, computers will directly or, in- 
directly be part of the educational scene; educators need to ge^Nnvolved 
to-help shapeMts course. 

f There are too many sound educational and social justifications*for 
the use of computers in school to casually dismiss it or sit by and' let 
the change happen. Interactive computers available today can provide 
strong support to the basic fhstructiqjnal program across the/grades and' 
across the curriculum, 
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Specific educational applications of computer technolgy vfill be 



a 
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discussed in more detail in later sections. The most promising of these 

* 

* applications, however, stem f roi* a view of reading instruction that efnpha- 
sizes problem-solving and strategy development as essential parts of the 
reading process. Such process-oriented instruction is time consuming, 
frequently individualized; and. requires the teacher to make quick decisions 
about specific task demands and the student's momentary interaction with 
the text. Computer technology, which can provide instant process-oriented " 
feedback, would sJrely,be an asset in such Educational settings. Used 
flexibly in the classroom setting, the technology can'free the teacher/to., \ 
work with groups or individuals .while itself providing the environment 
. for prociess-onented activity — y/itti feedback. 

Computers are also well adapted to diagnose individual differences in 
performance, to trace the variations in process tljat underlie these dif- 
ferences, and to provide activities* whi eh permit students to use alterna- 
tive strategies and make decisions: about their effectiveness. 

Sheingold (1981) suggests tjiat use of computers tends to be determined 

«. • * 
by acfcrievement'and .sex. Her report even cites -si tuations in which teachers 

refused permission for their students to visft the computer .center. The 

National Center for Education Statistics (1981 )< reports similar findings . 

At least one microcomputer or terminal was found "to be in^use by students 

in at least 25 percent-of the nation's public schools. .However, most were . 

used to teach computer concepts; -some for remedial, compensatory and en- 

.* richment programs. In many secondary schools the differentiation becomes 

even more pronounced In that: the higher achievers (particularly in math) 

learn to" control the technology through courses in computer logic, com- 

puter languages, and systems ahalysis, while their classmates i/i business 



and vocational programs' learn clerical and caretaking tS^sks such as key- 
punching^ data input, iqd the repair and maintenance of -the ^computer- hard- 
ware. This becomes a complex problem for educators to contend -with. If, 

t in our^stgdents' generation, familiarity with computers is to become 

* • * 

another mark of the "literate" person, it is important that schools take 
an^early and well thought through .stand to direct the kinds of equitable ' 
computer opportunities that are provided for -all youngsters. 

There is also an economic equity issue th^t must be addressed by the 
educational community. Although -computer games- se'em to be everywhere, in 
our society,- they can be used more by middle, class than by poorer children. 
It is costly at even a quarter a time 'to play the games that await yfcung T 

i 

sters at the^local hamburger shop, movie theatre, .and shopping mall. And 
it is even more costly to buy a home computer game, -despite hook-up to ' 
the family TV screen. Because the educational' use of computers was un- • 
•successful in the past; commercial promotion of microcomputers has been 
directed primarily at home use. Home computers are being advertised on 
TV, in -magazines of all sorts, and even on highway road signs. And people ■ 
are buying them # for budgeting, for record keeping, for adult games, and 
for children's games." ' Instructional games are available, more will become 
available; they are ^ei rig purchased%y those who can afford them. If this 
trend continues (as it no doubt will), .public schools may .eventually need " 
to. provide innovative computer learning experiences for all students before 

4 

i - * 

the "new literacy" becomes a perogative o£ only the more affluent. 

One last 'issue concerns classroom communicative interactions. Studies 
investigating student-teacher interaction have indicated that poorer readers 
receive'qualitatively and quantitatively 'different reading instruction 
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than their higher achieving classmates. The lower achieving students tend' 
to spend less time, with their teachers on rea'ding instructional activities 
and have 'fewer .opportunities to read silently than their pee'rs (Allington, 
1980; McDermott, 19£8). Similarly, Gumperz, Simons and Cook^Gumperz (1981) 
•report that., poor readers' errors tend to be- treated out of context and that 

' * 1 , 

.corrections focus primarily on phonics^ and on letter recognition drill . 
Collins (1981) suggests that the prosodic strategies (oral rhytttem and , 
parsing), of poor readers and of speakers of certain dialects tend'to pro- 
voke' similar kinds of word-level corrections'by teachers. On the other , 

T ' 

hand, when better performers and standard-dialect speakers make errors, 

teachers tend to respond with thought-provoking questions that focus on 

* ; . *♦ 

leaning within the context of .the whole work, * These studies suggest that 
a meaning-based instructional 1 focus/ may unwittingly be 'determined by. who 

t 

the children are. Although this is a major problem that needs to be dealt 

with directly by all educators, instructional technology can help ameliorate 

the problem by providing reading experiences in a more interactively neu- 

tral environment. ^ *t 

0 - 

4 

Directions for Computer-based Reading Lnstrujctjon 

In recent ^ears reading research has found that: 
*' reading is f , 

1 )/tnteractive — suggesting use of a broad rangfc of meaning based 

cueing systems; . # 

2) reading is constructive -- meaning flexes, changes, and grows as 

the text progresses; * _ 



3) successful use 6f reading strategies requires awareness, decision- 

it 

* making, ^nd appropriate action; and x • 

4) reading strategies change from situation to situation based on the 



v 



4 . *\ 
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Specific- reader, -text, and purpose. 
•..Interact!^ computer technology has the potential to support "kid 
* power"' in its farges\ sense. It cfan- o'ffer \earyer , based and*heunstic 
instruction while encouraging "students to '.develop control over their 



own skills and strategies It also, has the power to create a wide-array 



of total learning experiences for the development' of broadest reader 



control .. 



At the present time there are; a plethora of computer programs that . / 
• * ' ► » - ' i 

t provide reading practice in bottom- up tasks'. .Often these Stress decoding 

at the word level, 'sentence parsing ov sentence combining within and b&- \ 

tween sentences, and surface feature's 'art the text level. 'Few presently' 

available instructional programs provide activities for gettiriJfctt meaning. 

In planning such programs,, at least three factors that .influence! the con- • 

^ ■ struction of meaning shouTd be considered: l )*the general background 'and 

content-related knowledge of the individual reader, 2) the ■ language and 

structure of the' text itself, and 30: the purpose for "which the text is. being. 

read. Decision- making activities .that requfre the student-to consider 

aspects* of these factors might -be developed using a variety of texts- being 

/> read- for a variety, of purposes-." Activities could 'also be developed that 

require students to decide which information is mrist helpful in which situa'-' 

t1t>ns. k Activities. developing awareness of approaches to learning'Vsks ' 
. • • - w , • 

•could help students "learn to tearn" (Brown, 1982)'. Heuristics such as 

a. ' ' * 

tHe'summarizing rules developed by Brown, Campione, _,and Day (in press) . - 

could help students increase their studying and remembering* skills Actlvi — 

ties developing awareness of the dfemands'of a reading" task, requ-iring ■ 

* * * ' 
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judgments %l)Qut what needs to be^knpwn, and encouraging the use of self- 
regulatory Triech^nisms to gain that information woujd be 'promising coh- 
tributions^ta the new instructional technology. Computers also .have tt^e • 

exciting' potential -to place students in shifting roles as readers and . 

i 

authors to thereby extend their understanding of how the author's per- 
ce'ived intent affects organization^nd interpretation when reading, and ' 
how the potential or* intended audience affects the^language and organization 
pf the work „ when composing. ^ ■ 

Comprehension strategies differ'somewhat from one reading experience 



to another, and whe/i reading becomes difficult or things go wrong* the 
most appropriate fix-up strategies will also differ. In addition, poor, 
readers tend to forget the.purppse for reading, and if they are not Reminded 
their strategy use may become inappropriate for the task at hand. Com- - \ 
puter based activities can be designed to develop awareness of the demands 
of a reading task, to make judgments about what^rieeds to be known, and to 



K 



use the self-regulatory mechanisms to 'gain that information. 

9 The c+ia^ below has been adapted from one included in Secondary 
School Reading: What Research Reveals for Classroom Practice . At lists'^ 
some of the 'reader based knowledge and strategies that might be considered 
when planning process-oriented instructional activities.' (Further detail 
can be found in Langer,*«in press.) 

: a ■ 

Table 1 about here 
*. 

Although the /division into before, during, and after has been made for 



purposes*of charity, moSt,of 



le strategies are used throughout 'the' 



J.abl 



is 



K . 

* * 

Before 




During 



contenjt related 
background knowledge' 



predicting what 
comes next 



text-related knowledge integrating (construe.-^ 

(format, text structure) ^ tive aspects) 



r 



^specific vocabulary 
knowledge 



using self-ques 



tiofis v 



After 



organization of recall 



organization of story 
(recall of*structure as 
wellas recall of details) 



devising post-questions 
(textually-and script- 
ual-ly-based) 



understanding the - * 
purpose for reading 



awareness of form, style, 
genre ^ 



knowing when additional 
information is needed' / 
and how to get it ) 



keeping purpose for* 
reading in mind 



Tong and short term' re- 
call of understand irfg of 
task | 



knowing when being 
uncertain is okay 



knowing what one knov/s 
and y needs to- know 



x i.. 



using flexible strategies 
&t word 4 sentence and 
text level 



monitoring inconsis- 
tencies 



judging if information 
gained is sufficient 
based on purpose 



reacting to author's 
point , ■ 



becoming aware of 
author's goals 



*4 
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reading process and can therefore be adapted to instruct ional purposed 
in a wide variety of combinations not shown. This focus is not. essentially 
different from that which can be offered by a process oriented tether who 
has the time, the knowledge, and the flexibility to help students become 
more efficient and .confident strategy users. However, instructional tech- 
'nology can be helpful in the very pragmatic sense that more students, can be 
engaged hf\ absorbing learning activities more of the time and teachers 'can 
have^more flexibility in J locating their own time. It is likely that foY 
'the greatest effectiveness, computer-based activities need, to be introduced 
in the classroom and control led.by the classroom teacher as part of an over- 
all functional support to the student's total instructional program. 

Some computer based activities that could make a difference:- ^ 
. i. Increase' student's awareness of text features a) to meet text-" 
based needs, and b) to override text-based problems. 

2. Model a metaeogn*£ive strategy in the presentation of a particular 
reading activity. Gradually turn the decision-making, and later 
the question-generation, over^tsp the student. 

3. Provide concept and language awareness activities prior to read- 
ing to help students think about what they already know about, a 
specific topic. Have them anticipate what tjiey will read in the 
text. 

VL % ^Provide activities which require decisions about ideas in the- 
text that may or may not make sense or** are not necessarily con- 
sistent with one another. ^ \ 

5. HeTp students decide how thoroughly they must learn the textbook 
material based on the purpose for reading. 
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6. Develop activfties-whidh ask "adjunct Questions Yo teach self-*" 
.que/tioning'before, during, and^fter reading. 
. _ 7. Vary audienee, author, lor voice to help students become aware 
of these shifts. * * 
4. Vary texf clues at ^/braf sentence, and text lev^and have 

students develop sensitivity to their varying levels of use- * 

fulness. " * * 

■ . • / 

9. Have-students judge tyiSt they .think will be easy/difficult for 
their classmates to understand. Why? What would make it 
different?. ' > ' *l • r 

t ' * « 

10. Present writing-in-progress and have 'stu.dent determine if author 
is exercising strategies that he or she knows. 
/Malone (1980) in his dissertation dealing with motivational aspects 
of computers suggests that- computers' jiave unprecedented potential to pro- 
vide captivating learning activities By. creating situations that engage 
students' notions"of challenge,. fantasy, and- curiosity. In addition, they 
have ..the potential to e^panjj the set of .meaningful contexts for learning. 
Broad guidelines for. computer Based activities of the future might be to: 

1. Provide experience* *nd environments that cannot! under usuar ' 

V 3k . 

* 4 % 

■ circumstances, beJprovided by the regular teacher in the regular 
classroom; do not replicate workbooks, skill sheets, and texts. 

2. Create 'activities 'that require the student to make decisions, 

, evaluate and'judge their effectiveness, and gain self sufficiency; 

^ do,not create activities that merely tell* students whether they 
are right or wrohg. % 



3. " Remember that- in most reading situations there W'farely a' 



'right or wrong but' a more or less appropria£eyinterpretaty)n; 
■ Create activities that reflect this reality. • * - 
4. Remember 'that the computer is- a potentially exciting motiva- 
. tidnal tool for learning;" be ingenious with its potential to 
N thoroughly involve students in the learning situation. ' ^ 

Computer Technology and the General Curriculum 
As* suggested above, to be of maximum instructional benefit, technologies 
and. games must be based on abound cognitive theory 1 and structured to develop 

4 s 

reader independence*™ functional situations, In addition, It is'important 
that the activities augment the developmental programs currently "in use, 
and'bfe su^fTciently V B^&ad to permit practice of decision making in specific 
types of cognitive interactions (reader with- a particular type of text for 4 
a specific purpose) across a wide range of "age, ability,, and interest levels. 
This requires that, software programs *be' developed .for use at a range of 
interest -and achievement levels, for separate grade levels. The programs 
would need to be* g'enerically organized to reflect cognitive processes, 
function, and task rather than |1ong more traditional skills hierarchies. 

v Because reading experiences are never content-free, aspects of the 
programs might be based on process-oriented tasks in a v'sfriety of m subject 

<aregs, with content and topic, appropriate for particular age and grade- 

* * • 

levels. In':thi$ way the highly functional and cognitively* sound notion of 
reading atfross the curriculum would become an integral component of the 
program. In addition, the cognitfvalynretatexl communication domains of 
reading and writing could^ be integrated via^ activities that capture and 
extend their use in naturally occurring contexts. It is important that 



the ppogram developer^ always consider the motivational factor and strive 
to provide 1 ively activities which directly engage the students in tasks 
that involve thinking and reasoning. The overriding goal, of course, is 
to provide learning* experiences that are so well grounded in cognitive theory, 
fend that so ingeniously utilize the technology, that students becorpe deeply 
engaged in a system of activities designed to help them gain control of 
their own* leai^ng.. . * ' 

Advantages for Teachers, Students, and Administrators ' ~p k 

* Teacher benefits . The realities of the usual classroom instructional 

j — 7^ ' — ■ 

program preclude persronal izedlpf ocess-oriented instruction from becoming' 

, a pervasive reality without some sort of assistance to the teacher. Often 

J' ^ ' ' 

teachers are aware of the kind of instructional interactions that-v/ould * 

benefit a youngster ^ but do not have tfje time for the needed conference ; 

activities. At times teattiers are aware that a 4 strategy-based activity 



is in order, , 



DUt do not know how to become appropriately non-directive while 



programs woul 



still providing the necessary guidance. In either case, computer-based 



A 

d be well-received by teachers because the specific, activities 



could be chosen based on the teacher's perception of what is instructionally 
appropriate for the particular child. Computer technology would also permit 
,teachers to better organize the tyne they 'spend with individuals or groups, 
to make decisions about how to best develop the reading skills of their 
students, and to -Integrate this into the subject area curriculum, 

A jteacher-as-programmer option^might also be provided. Although a few 
teachers would avail themselves of this option at the present time, com- 
puter technology is becoming so large *a part of our society that simple. 
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programming skills will soon be sought by many s,chool systems and by many v 
teachers. Because teach er-as- prog rammer would permit the teacher .to main- 
tain ultimate control over instructional activities, -this-would be a peda- 
.gogically sound component of- any program. Teachers then would benefit from 
computer-based programs in two ways." 1) th#y would maintain a-utonomy in 
selection of learning goals while providing, activities with interactive 
feedback to their students, and 2) they woulti be able to reallocate instruc- 
tional time among, whole cla§s,»large group, and small, group 'activities re- 
lying on the- technology for specific blocks of instructional time. 

( Student benefits, Students frequently find compter activities fun, 
engaging, ^nd highly motiyating. They often 'Become particularly attentive- 
.when receiving immediate response. and guidance from the computer. ".Also, 
there is an -element of . "kid-power" in the acquisitioa of "strategy control * 
and increased understanding^ which "seems to have s"hort term as' we'll as long 
term benefits. Because of the increased'motivation and involvement, '^tiudent 
time-on-task, also a posi.tive outcomes increases. "** 

Administrative benefits. Instructional programs must, of course, - be - 
developed with a thorough understanding of administrative as well as class- 
•roorn needs. Administrators presently have thr#e concerns which cannot be 

answered adequately by traditional programs and methodologies, but that may 

\ 

successfully be answered by computer technology. Because administrators . 
* . • 

are well aware of the varying institutional approaches and offerings from 

■class to class, they often seek to adopt' curriculum material's which provide 

" ■ : - • • ' ' i ' r 

instructional continuity over agd above what-might be offered in an\A indivicf- 

ual classroom. Therefore, a process-oriented system which augments, but does 

not s.upplaht, the basic instructional program may help minimize differences 



• in approaches to teaching whi le 'providing useful personalized instruction. 
With the national stress on literacy skills, activities whicji focus on 
riding arid ff wf>ting- development across the curriculum would be considered an 
instructional asset by many administrators concerned that insufficient cl^ss- 
room time is'belng spent-on reading and writing instruction. Because process 
oriented compyter, programs can benefit the entire age and achievement range 
of students, this third aspect of innovative technology becomes a desirable 
Mnstrudtiofial component from in administrative standpoint. 
Organization and Use Within a School ' ^ 

* v Because litrt*ary media centers have gained in prominence as centrally- 
.located resource centers for individual and small group learning, 'it is 

• m 

likely that many schools will place terminals and software packages in 

J 1 • 
this area of the school. Although it may at firsirseem cost efficient to 

place all computer-ba^d so/tware and equipment -in this center, as the 

♦ * \ 

technology gains acceptance", more widespread use Will make availability in 
individual classrooms more desirable. " 

Classroom computer centers will permit students to carry 'out classroom 
"projects" (such as mail Messages a&dr billboard news) with greater ea%*e and 
will also permit a more flexible classroom organization. Some schools have 
^developed additional subject-based resource centers which provide subject - 
area work in an individualized environment. Often these centers have low 

tfacher-pupil ratios and focus on/remedial or supplemental instruction. 

, i * m 

'Although strategy-based'progr^ms would be useful in such a setting, jt js 
important to stress the advantages of the technology for* all youngsters. 

Computer-based reading Mnstruxtion would be beat envisioned as an ad- 
junct to' all asppdts of the instructional program,' found on library media* 



centers,, classroom computer centers, and resource centers #s wel].* This 
(would require caVeful consideration of the developmental aspects of reading* # 
fromnnitial language -play and print awareness activit/te^tfrrough higher- 
level processing and metacognitl ve tasks. Program compgnents would need to 
be cross referenced for easy use by teachers with tltffering* needs. This 
s would require indexing of content area, type of text;, 'task Remands , J evel 
of difficulty, and tlie age range for whiclva particular activity iS most 
suitable. ) ' v * 



Such potentially bA^d-tfased use of computer teSlinolojgy would permit 



positive focus on reading development across the curriculum for children 
* • * 

0 - 

at all grade levels and stages of achievement. For £h?s *to occur, computer-. 

* * * * 

based instructional programs mustbe designed wfth a thorough understanding 

of the variety of possible uses within the school complex." * 

- Gaining Acceptance of Computer Techno] ogy ^ - - 

Computer technology has progressed to the point where it can make signifi 
cant contributions to instructional ^effectiy^ness and student learning^ 
"comparatively low cost* As we have seen, computers are well adapted to fotus* 
on i nctt vidtial^ strategies to trace variations in process, and to provide per- 
sonalized, strategy-based instruction. ^ However, the problem of gaining accept 

■ - * / * ■> . 

&nce *for computer technol'ogy remaijis a" major issue. ' ' " 

If computer technology fs-to be widely "used'in schools, at^least four 
conditions must be met: ' • ^ 

* T) 6asy terminal and' software accessibility for teachers and students; 
* 2) adaptability of program activities to>tye teacher's instructional 

v goals'; - . : ' 

* s > 

3) easjyjdenfification of program components and instructional goals; and 



v_ ' 4) teacher and administrator comfort with $ompaters. 

■ Although each is important, tire last point may prove to 'be the major 
stumbling block. If teachers and administrators fail to become comfortable 
with computers, original purchases may never be jii&de, or the technology may 
be usecfwell in a few schools spotted across the^pntry, used pcmrly in . 
others,-and allowed to gather dust next^to.tbemicrofiche readers in s til ^ 

others.— and tfie students will Ipse. / * . ' • 

/ 

Computer Literacy £ ' - 

The -resistance to computer technology in. schools is widespread. Dis- 
cussions with school superintendents, administrators , tnd teachers indicate 

/ , * 

s » 

a generalized unease w>tfr computers, yet*a curious- desire to know more. 
Because the use of cbmputers is becoming so widespread in so many aspects " 
$f our society, some educators are beginning to realize that schools will 
% be at a serious .disadvantage if .the technology continues, to be ignored. For 

the educators of today to gain comfort with the technology and its potential, 

' ■ • ' ' h »"••'. ' 

,a JargV effort may need to be launched to help them, become, more "computer 

literate." There are. a number of specific activities that can be planned; ' 

'administrators, teachers, principals, school boaj"d members 7 , and members of 

the copiunity can participate in an informal, hands-on "computer literacy" 

program. To.organize this' project, a few 'microcomputers with such simple 

J " . ' . 

games as 'hangman" can- be placed in centra]^ 3a^eQs where people can "practice" 

and pjay the games. The- teachers 1 lunchroom, a hallway outside the' local 
School' board meeting, a teacher center—all afe likely places/ As the games 
get a bit more compTex, programs in reading arid writing could-replace the 
simpler games. ' As adults become more comfortable with the technology and 
engage in the learning activities, they are more likely to understand the 

V 
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innovative aspects of the technology and its relevance td^hei/own goals. 

Another way to involve administration .and faculty members in "computer 
literacy" is through the growing acceptance of computers by business and 
mathematics ^teachers. More and more, secondary school mathematics and • 
business education departments have begun to offer "Introduction to Com$ 
' puters" courses as well as courses in the use o,f various computer programming 
languages. "Some microcomputers- are'ljeing used for these courses, and com- 
puter-based instructional programs are purchased or 'prepared by the teachers 
themselves. The "Computer Literacy"' effort can emanate from the teachers . 

t 

and students fn these departments. There might -be days. when they present' 
"Computer Fairs" — in each school auditorium and even in the local shopping 
center.. All classes wit'hin^a school district would be scheduled to attend. 

• * . . I 

JGames and codrsework could be available for the novices to "play" and, sort e 
reading programs -might also be jj^cluded in the offerings. 

Decisions about large expenditures such as computer technology are best i 
made when both teacliers and administrators are involved in the planning* and 
development. Often, a- pilot program is begun with enthusiastic teachers, 
principals, and curriculum coordinators who end up "selling" the program to 
others. Injhjs same. way' it is possible for "a school librarian and a few 
classroom teachers' to begin together to use the computer based technology' 
both in classrooms' and in library media centers as part of the ongoing in- 
structional program. Since activities, and terminals as welJ as' printers 
would be available in, the media center, it is likely that other students 
and other teachers would become curious and possibly even involved. It can- 
nqt be suggested too strongly, however, that administrators and teachers 
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should be exposed to the "literacy" program over an extended period of time 
until they are comfortable with the technology. Neither in-serVice courses 
nor on^ or two week summer" courses seem to work. An ongoing support network 
'supplied "on-caU", seems to make' a greater difference in^l earning*, attitudes, 
atid~ acceptance. '. * \ 

Computer Companies suc)b as Apple and Atari 'have become actively involved 
in^the support of innovative microcomputer use, generally through grants (\ 
for equipment. Boards of advisors review grants and encourage -the develop- 
ment of new applications of the technology. At the present time, Apple is 
more interested in software development while Atari's interes-ts focus jpn 
models of use. Atari has funded a travelling computer van that visits 
schools and introduces students and' their teachers to computers. In addition 

» 

large public-access educational computer centers for chikHsn have been 
supported by Atari at the Lawrence Hall of Science in Berkeley, California, '' 
and the Capitol Children's Museum in Washington D.C. Similar cooperation 

with computer companies might bif sought to effect changes in attitudes about . • 

n 

computer-based instruction on #the part" of all members of 'the schooj community, 
including. school board members, central administration, teachers, and parents. 
Computer users in education groups are being formed in local areas across 
the country. They are made up, of educators and members of the computer in- - 
dustry.and have rich potential to plan and implement "literacy^projects 
in local communities and provide a forum for .articulation "of ideas about the 
future use of computers to teach literacy skills. * ■ ' * 
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0 # Summary r 
^ Jhere is no dou ( bt that the computer retfotution is with us,' that it is 

affecting schools*, and, that this trend will continue with or without the. 

\ * 
involvement of the educational community. Today's students, need to be pre 7 

* . * *• 
pared for participation in a. technological society that, is- likely to require 

some degree of computer literacy even for' basic entry level 'j.obs. Instruc- . 9 

tional.use of computer technology is presently limited irv scope, haphazardly 

organized and administered', and accompanied by softw&e that does net re- 

fleet current' knowledge of the. reading process. The majority of teachers • ■ 

and administrators are uncomfortable with eompdter technology and are un- 

( . 
certain about its ability to benefit school programs. 

Based on what is known about computers, reading strategies / and cogni- . < > 

• tive theory, there is no doubt that computer 4 technology has the potential ' % 

to make a difference in schools. However, program development and school 

site implementation need careful guidance from educators and researchers 

who are knowledgeable about process /esearch, aware of school n\eds, and 

sensitive tp school conditions. If the issdes of implementation and acceptance 

ar£ not jointly addressed by educators and the computer industry, innovative. 

learning experiences and computer literacy may only be accls^ible to select 

.groups r- increasing, rather- than'helping to eliminate equity problems in 

both school «nd society. t 
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